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>&JE*I] :fc*>S| aflS ^o\] %SL3-, ^Z], 914: ^<$*} 

°4 LDD <3<3* J^ofl, ^o. As# tilE^-O] ^ TflolE ^ejofl ^ 

2] ^ As ^^^£^1 ^tb nr^-fj- 3? ^ -^(junction capacitance)!- ^ 

. ^# ^ &7fl ^H^L, DRAM^ *r 5fe -§-*H , M0S A] 

°1M ^#-S- #^^.5.^, Tr-off *Iff-£] TgH8-§. ^ flja, 7 flslAlE^ 

fell ^ 5a^^, ^ -§-^* f7H^ ^ XI f>}±r ^flS 

£ 2h 

¥^ ^-it, ^ -g-^, 91, LDD 
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£ la £ Htt #5fl 7l#ofl o]SV MOS ^ ^* ^BM^ 
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<io> M. ^-g- tiVs.^] i*}^ *fl2: ^rtb ^^*> 

^ LDD <3«3* 4^, ^ 'S-SLe) As* «U=eKl ^uj ^ Tfl^E §e)ofl ^ 

E^o] ^ cflolEl aj^-g. ^1 ^1^- ^ ol O.TgAi £i H|Eel-Ol ^ 

^ As ^^-^£^1 ^tb ¥^-fr ^ ^3 -^(junction capacitance)* ^ 

^ &7fl DRAM£] s.^ o. ^v A ]^ ^ oi^ , M0S ^sHe^ Tfl 

°1S > Tr _ Qff ^so} ^ olj7 ( 7fl^AlE^ ^ 

<11> 3.Z\3[°) iflSfl 7M3Sr M0S 7fl^AlEi C-fl ^ ^ £ ^ cfl 

*HS3^r ^"71 M0S ^=1*1 3 Cl^o} ^-f, E^)A E ^ ^O. ^-^7] ^^H, 

^^lM", 7fl3HE-l<2l- 7])o}*= *}o)6\)^ ^o. As-^-g- 7}^^ ^ ^ ^ 5} , o] 

Sifb ^ofl ^ As^SKHl ^H, ¥ A d ^^-7]- ^7l) 5^ &*fl^°l ^^t}7\) 



21-4 



1020020070857 #^ 2003/2/25 

<i2> s. §1> a o v 7 i M0S f^X\B\ c]^<Hl 9X°]^ eflolE^ ^s. ^ ^sH&ISif Til 

oIh a>o]o^ ^ ^j^ofl if^ As^-£7V ^-ol-xlTll ^5_*1, i^>7}- il^l ^-Efl 

*1 iSTfl «>, Tr-off ^^-7]- ^-Tfl t^Jf , ^}S] El^efl^ 

<13> ol^ ( ^Jf^ ^-J7 S *H, ^71 #2fl 71^^ O] ^ ^ i£ 

M-^M-fe ^1^ 3* ^oMl^l ^^7}S, *b4. 

<14> £ la m*l £ li^ ^2fl 7l#^ oj*V M0S 7fl3]AlEl *flS ^* H"^^ 

<15> >S-7l ^efl 7l^ofl <^ MOS 7fl2HEi ^2: ^^l , -<Hd , £ la^l ^ 

1- ^ xi^ w>sf ^o] ( STKshallow trench isolation) ^^fl ^> ^^^(l)^- 

3^3: ^, MOS 7fl3HEi ^ M^^l^E^ o. p _^ ( 2)o : tg^Tll ^cf, 0 ]^ > 

-£ lb°fl A i 1- ^ ti]-^- ^o] ; ^-71 £-e]^(1) ^ p-l(2)o| «V£^1 71 

^HM ^>Sl-^-(3)# ^^]7l7l] ^1-71 <§>8€ 7flo]E AV^nl-O)^ ^- 

^1 Tfl o]M «Sl(4)* ^^>7ll 
<16> ZLElJl l-M, £ l c ofl^ ^- ^ ol^ ^-o^ ^1 TlM E #El(4)7> ^ 

3^ ^ ^ MOS 7fl3lAlEi ^sq^s. imell^l^E sfl^(5)^ tj-g-, ol 

«" <>l-g-*H £^1 ^ ^l^^S^l, E^liE^ TllolS ^ ^ MOS 7fl5lAl 

E^ ^^*>7ll ^Cl-. ol nfl ; ^-71 TflolE ^^-^ MQS 7fl 3l X| E^ A}o]o) ^- 7y }^- 3^ ^ 
€ d^HH cflolE| ^S^l <*j^-g- ^ >§^ol ^^5l^ ) ^ ^oflAi Oleltb cfl ol E^ 
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^£.9) ^7) fl*H f fe£ ^JE^l As» E]eHt ^^)A> 

S MOS ?D*Me1 ^M^l SJ= 0.42^5. 3^i=h 

#7l 7flS]A]E^ <^^# ^5]^ ^-i: *l^SHr JMfe, £ 1<HM I" 

^ Sl^r §ol f Aj- 7 ] Tfl 0 ]E ^ofl tfl^fl #5}- #7l TflojE 

#3 #^1 #5W6)# ^^l^lZL, 3^ ^^1^5] feol7l ^^fl, 

#71 Til O] E 7flS]AlEi A>C] *j 711 o]E #2} A>oH o}^ ^ &) 7 ] #<*|) As 

1- 1:£«-3L*1 LDD ^(7)* ^t*. o] nfl , e^|ae^ ^ 

°l7l ^*H, #71 ^S}^ As^l ^ ^5L» feTfl ^l«>7fl S]^ B>, 

Ol*H, E qfl^^Ei7> ^.S^ #Bflo)lAi£. 7 fl3f|AlElSl- #7] A S 7> ^ 

A d <3^°1 ^7l^££ ^i^AS^ ^7} jLiM , ole^ Tr-off ^ff-^1 iMja. 

S ^7>5l E]^ ell 4=1 7-l§>Sl^ ^Olcf. Cl^-M-, #71 #^#5.^1 ^£ 

AS 21 ^£7} ^ ^ ^1^-7} t^l-711 , As7> #71 TflolH ^ 

#3 tilE^ol ^Hfl 33 ^.^ol ^o^lTll 51^ ti>, ole^V ^ ^ ^ 

^ 3*1 -g-^S ^7>°1 s.^ol 7-1 ^ ^rf. 

#7l ^<a*Hr cf^m £ le*IM 1- ^ flfe 

#7l TlHE 33 7flsjAlElfil #«ofl HLD #S|-^-§: 1900 A ^ 



21-6 



1020020070857 %^ °^t\: 2003/2/25 

*Kr tIMM #ei(io), #71 A}°}^ ^ ^ ^ ^ TflolH 

€^ ^>°1^ %#Jf# H^*>7fl 

^, #7] ^MHl sa^'H, ^oH(8)7> ^€ # s^oii cfl^fl ^ ^ 

£2] As# IS] d) ^<gs>7fl 3fe w>, oje^V ^ «i^fl^ 1:^1- ^og ^ofl #71 
^ ^3 -8-^ n-J* 51IL, 2L*h sp-g ^ ^ Tr-off 3* <^1 3L>H 

tJ-£-°.3., #71 £ lgoflAi ^ ^ fl- ^O], S 3g^ ^JZf^-oll j^o] 

RTPCrapid thermal process) ^-i- 3-§-*H %#^1?1 ^, #7l ^^#^1 

3 S^-M ElEl-^-(ll)^ #af*r4. #71 E]BBf(lD£r ^ ^^HH ^ E}^- ^E]A>o1 
^^*>7l SH^. °1 "fl, #7151- ^ As^l ^ *3*H ^*>^, #71 TflolE 

?i^l Hll^J 3^ £ 7B5]AlEi^ TflolE ^ 7J.0] ^Tj-ofl^ ^^( 9 )o] tg ^ 

3^ «}, ol^SJ- ^-fS] ^ As ^5^1 4^, #71 3^(9)3 -g-fM ^-^lTfl 

^H, ¥^ ^^-7> 3.711 iH^l sl^ 3Hch 

#71 ElEl-^-(ll)^- *41fe ^th £ lh°fl*1 # ^ °XS= £°1, #71 

El^(ll)ol ^3)-^ ^^oil tflsfl t).Al RTP SLsL^ , i 
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2)H*|(8) ^s^i ^]<^-g- *fl<qtt Tflols #e1, tilEej-O] ^ ^ 7fl 

^He^ TllolE ^ ^^ofl ElBl-^r ^e)^H^-(12)l- ^^171711 £ 

1- ^ v\Q %Q ^«d^-(13)€- £f-§-, «1^5l-o] ^ej ^ 

4^1(14)^- ^^§>31, MOS 7fl3HEi°l yl-ol^^ 3?i«Kbias contact)^: ^^^S.^, ^ 

^SLS. MOS 71131 AlEi Cl^^; ^^*>7fl Slxr ^Htf. 
<22> ^, Aj-71 ^Efl 7l^^ ti>c^ ^7fal *)1S «J-^^1 ^-=^ f ^-71 £ li^H ^ 

Stlfe W>^- ^o], cflo]Ei <*j^§- ^ 7fl3HEi<2l- 711 olE ^ ^ 3^(15) 

cgctfofl ^ ^£o] As7 ]. ^o1 sl a S) ^V 7 j As ^ ol^ol, E^^^ E -l7> ^. 

= € ^-BfloflA-li 7flSlAlE^ ^7] ^7l^ CLS.*) , ^ Tfoff ^7} 

^*>7ll , a*V, ^"71 711 o]E ^ #2] WlS^-O] ^Efl ^ cg^o) 

Tl^lTll S1-E.S, ^ !:£M(sernsing volt age) Til s)JL ( o] ofl 145}-, ^J-cq s.^ 

<23> ^-71 #2fl 7)^o\) 2^^. aV E ^ ^ yj-^^ z| ^ ^l^o) ^ 

^ As^££ tiling fe^r ^4 ^ ^ ^*1 -§-^ol ^Aj^ ^-^l^ol 

^HH*}, °H t^e}, &)sell3 "^s^fe- -£-*H^i a.711 ^ 



o]6\] ^. 7] Q ^-o. ^ 7] ^o] «M*>7l ajE^O] 7i 

Ifl ^ C-flolEi %g.Si\ Z\f£^ ^711 -^^m ^ 711 olS A>ol 
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* 7flolE MOS ?H^a]e^ A>o]cHl ^#2) ^ As ^--£^1 nr^ 

^ ^H, ?fl3lAlBlsq- tIHe ^ ^t_>-|- #°Jo.3.*l, Tr-off ^ 

^ $Z£^- *h=- ^is ^l^Rr^-ii 



°H ^ ^71^ ^*>7l ^*>^, 711 #5*^ ^ 711 ojE #^7^ 

^3 ^£31 7l#ofl cH*ll A>^1 AlZ}- ^.g- ^-g-^c^ olE cgcrf^ 7 flslAlEi 

^ 7M$7} ^€ ^1<>H ^1^ 2afl^.Cf 2]- 711 ^7l TIME # 

^ ^ 7fl^AlEi^l o§<*-8: ^<5Rr ^711; Aj-71 TllolE ^ AVtLoll Aj-gj.^ 

^ #*1 71 JL , o](P)* iS.*] Al~g-*H LDD ^ si ^ ^741; ^71 Tllolje ^ 

^ 7H Si A] E^ Si cg^ol ^5l TIME AV^m- ^ 7l]olE ^ ^1*6|| Aj-^nKg. 

JL ^14*H, ^l°lAi# ^^Kr ^7^1; ^-71 i 31 0^7} ^£ ^3Z}-l-0] ^ofl tflSfl 

^ As* ^°g^H ( ^7l Tllols ^ ^i-ofl ^i)^- HlJ=e}-°l ^U) 

TllolS S ^oll i^o] As# ^*>i=. ^7^1; ^ Aj- 7 ] As7 j- ^01 si cg^^. # 

^-71 °J(P)* ^<^Rr tirTfll- ^3^- 1&S=*I| di7>^) 

^, A <M ^ofl fi]^ TllolM 7fl3lAlE|o) 7^7^ ^nflo^ ^fl o] -yfl 

14 ^711 51^ ^ ^-^^7.-l 71] olE ^IT}. 7 fl2lAlE^ol ^rtofl ^n]-^. ^ 

^S:>J1, AlZ^f-O.^.^, ^UHOIA^ ^Aj^ig^ ^-7] 711 ol E 7 A^^ 7fl &\ &\ A>o] ^ 
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^S^JIS. mi*}?)} ^\ — , ol^ofl ^o. As s. ^oi^ ^lej^j- 

D^S, #71 711 ^ £ ?fl 5)^13 A>olo])^ As 7> ^BS, ^ 

AsS <ysH ^^"b Tr-off ^1^ 3^3^!; ^ 5U_o ^ , £&*V, ti] e^o] ^ 

^ ^^<H1 ^<*m As7> -^71 ^ *HH ^ olofl t£l*H^l°S, # 

71 As^l 91^: ^ -g-^ ^ #-fr» a^s^ ^ ^711 ^cf. 

A o v 7l ^ofl ^1*V ti>£^l ^2: #0^, #71 LDD <8 ^ 33*> 

5>40 13 ^7>/ C m 2 2l ^5.2} ojo. oi 200A^1 ^o] S ^<gfo.s^ ^1<9*>>I1 3 
^71 As7> #*}5m ^7] ^#S.*1 ^*Kr ^711^ 5 MO 13 

Q*\/cm 2 2] ^^2] o]^ 600A^ ^ols. ^oi^._o^^ ^«9*»H °H1 ^e}, ^ 

400 A ^ ^ ^JE^l As^ ^-71 ^ *HH ^<y<g olofl o^H, 

l-e^H^Tfl «}, fe£ AssL 9J^V ^ ^ * ^ -g-^-g- sji 

^ ^ 5&>fl SJfe ^olcf. 

5£tt, ^"71 £ ^ofl ti>£^l ^L7>^ ^ ^ofl flo^, ^-71 711 o]E 

7flslAlE^l oj^ ^ 7^- 0.26//m°lS}S ^r}-. 01 ^j^. 71 si 5. ^-71 

TllolE ^ 7flSlAlE-l ojo^ 7go|f0^ i ^-7] 7 fl5)AlBl^ 7fl E A}o] # 

Tj-o] Aj-^nVo S ^§1 ufl^^S.^. ^j. ^ o]6\] oj-e}, ol^icHl ^-o. Asl- 

^°d*Rr ^^t^JE, ^71 7flo}E ^ 7flSlAlE^ AVol^^ AS 7> ^3*1 

#.2.5.3., Tr-off §-*fl^ ^^s)-«- <r &7ll Sl^ ^ojcf. 

°1*}, ^^-^ ^^ofl o]*V aV^^l ^7>Sl ^12 ^ Ojsfl* 
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£ 2a vfl*l £ 2h^ ^ ^°\] t>-£^ ^> wj-^a] ^ M-Bj-^fl 

^7} g-Bm-(iOO), p-l(102) f tIMS av^^-( 10 4) ^ 711 o]e # el (106)1- ^mSLS. 
*&q*\r5L M-Ai, £ 2a*lM 1- *r 5£^r w>Sl- , ,^7} 7))o)!= #t£|(106)7> ^4 

^- M0S 7fla|AlBlsl ^<*^ ^Slsli^- ££el^liE ^€(108)-^ $W 4^-, °1« 
^zj-n^as. *H ^l^^^r *!«8*H ^1°1S ^ MOS 7fl 3*1^1- ^.Aj*»H ^tf. 

°1 «fl, A o V 7l 711 °1M MOS ?11 El ^H^l 7]?]^ Ol^ofl <§Aj^ ^o]^ *f-V\]<>\ 

" Wfl ol§>7> 5} 51^- §1-51, A}*! Alz}- £ £Al Alzl-oflA-1 o>^^O.S. ^ 9l^r 7} 

# ^ Tlel, ^11 #01 ( 0.26^5. ^^§»H ^tf. 

^, #7^ ^^1 5U*^>H , 711 o]E ^4 71^^ A>o]^ 7le)7> o^ofl f§ ^ ^ 
>s3flo]^ ^1^ i= afl ol^> 7 > SlS-S- ^-©.S.^, ^<*fl Aj-71 Tfl olE ^ 
Si ^tfofl Aj-gj.^ ^SV^ ^aHolA-1^. ^Aj^Tjl Aj. 7 ] 7^] o]E ^Jlf 7fl 3| A] E-| 

Aj-^.Bl-O.s. nfl^SlTll 5H, °H1 fe£r ^JE^I As* ^^*> 

A]^5->DlSl-£, Aj-7l Tfl ^1 — 711 21 Al El A>o]«>|)^. A S 7> ^<%S\x] ^S.^- 

Aj-71 TflolM 7fl^AlEjl ^Aj*j- -^0^ ^ / J£ 2b<*H>M ^ ^ ^o] , 

a>71 TflolE #51(106)^11 .tfl«fl ^ ^-i- ^isj^-o.^.^, #71 711 o]e #el(106) W 

*H ^^-(110)* Aj#Al7lJl, ^AjSl^ M^^^-E^ ^M. ±.0) 7l ^*ti, Aj-71 

TllolJE 7fl 2] Al El A}cl ^ Tfl OIE #3 A>oH Aje)^ 7 ) qg-ofl of 2 00A 
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SI 5^3 ^^>/cm 2 ^ ^5L£} ^°J§H LDD <^(112)-g- 

Tfl <?1^ ^ I^^Hl « ^ ^-g- 15KeV£] ^ <*fl 

H^lS. ^^ilS.*], J=€*1^1 ^^1^ ^.g- o^)^- ^ olooj j o) ufl ^ o. ^ 

°1*H, ^1^ a°l7> S^^lT]] SH, cflolEi ^^.^ ^T^o] V^}^. ^ 

*V, o]^ ^^V^, *^A^2) ^-o>^ ^ o^l ti>> 7BS1A1E^1 

#7] LDD ^^(112)^ ^^Rr ^^-i: ?±*8*}JL ^ , £ 2c<=Hl^i 1- ^ 5^ w}^ 
#7l ^ ^ 7fl3 j) AlE ^ ^rtofl HLD ^VsKKg; 1900 A^] ^^S. ^^>J1 

a^ofl ^3flolA-1(114)# ^^^}7\\ ^Cf. ^ ^fl-g. ^-7]tb ^ 

o], 0.26//mJL TflojE 7flS]AlEi A>ol^ HLD ^-sK^S nfl^sH, 

°H1 4^, ^l^Ml fe^ *5LS>) As* ^<^Rr ^^8: ^1^^^, #71 t)MS ^ 

^ 7flslAlE^ A}o)o] ^#0. o]e^V ^oj ^ o^j ^ 0 -| aflg-oll, # 

7l 7)1 °1 M. ^-C}- 7fl3lAlEl A>o] o| ^o. Ag t £i ol^cx] ^efl 7^0^ ^<5>^ 

Tr-off ^7} J^sHi ^ <&7]) ^ojcf. 

^-71 ^5iio|Ai(ii4)^ ^tsHe ^-g- ^^tb 4-§-°ll^ £ 2cHH * ^ 2*^ 
Q i5Ho]Al(ii4)7> ^£ ^#21 X^l tfl*|) ^ 400A 3°1^ 

^£S1 AS* *£!-3L*l ^*Rr ^1^*>711 3^, o)6\] ^ t ^7} 7fl3lAlE^ ^ 

Tflole cg^^- ^ ^ 711 o]E #^1(106), ^7l TflolE ^ ^>o) til EEj- o] ^ 

^ ^-(116)# £^*>7ll ^Cf. 
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£ 2e°ll>H 1- ^ 54^ ^o], ^-71 As 7}- ^<a^ cgc*^ ^> £ ^- # 

7l 5>40 13 ^*>/cm 2 ^ -fcvE.sl °}-£r 600AS1 &o)g. *Vcf . zl ^sf, TflolM ^ 

A>ol^ HjE^J ^JjL <$<$6\)X\ ^Ofl ^^A>o]c^ ^Eflol ^ 

^(118)^1^ ^ As7> ^sJtII ^H, °1 A S 7> ^SJ^ *1^£: #71 

-T- ^<*m *H l-el^H^Tfl €4. °H 4^, #71 ^ ^£51 

AsS. ^ #^-7> ^7l€ ^ 91^, ^Tfl^cHl^ ^.tr^ £ 

^£ <y<Hl ^ n&o] *§<%mL3., -g-ig= o^l ^V^Tll ^Cf. 

Stt, £ ^°11 ttl-S^, 7 fl3lAlE^ TflolE ^ cgc* o_ AV^j-q-ofl Q^S) 

I^^HS, ^ ^£^1 As 7]- ^^-^1 ^}7]} , Tr-off ^ ¥ii #-fr7> 

^■o], 4V7I i^g^ ^4#o)l JL^rSl RTPCrapid thermal process) 3-§-*W %# 

#71 ^#£1 # a^^l ElB}-^(120)# ^^*>Cf. #7l E]Ej-^ 

(120)£.^ ^^Hr ^5lA>o]=^- ^^*>7l ^tr ^olcf. o]«: ) ^*L^- 5: 2g 

<HH € 91tt « r Sf # 7 ] ElBH3-(120)°l ^4#°11 tfl*j| 4*1 tr^ RTP 

^■a- 3-8-^13. *1, i2ilol^(ii4) #5j-BVol *g>g^ xl«^^. ^1^*V TflolM ^el(i06) 

31 ^ ^ <8^(118H ElEf^- ^ 51 A>ol^( 122)1- ##Al7l7ll ^H, cf-g-O. 

S., £ 2h*IH 1- ^ oi^ tij-Sl- ^-o] , ^^^-(124)1- ^#*>J1, tilE^.o] ui 

HlE5l-o](i26)# ^, M0S 7fl3lAlE^ wHoli ^(bias contact)* ^#^-o. s 

*1, sl^^^ M0S t-H^aIe-I cl^^- ^sMi Slfe ^°14. 
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olEi ^jjLS] a^-g. ^-Tfl ^ 9X°-^*\^, tr£- As5L <ytb -T-M ^ 

Tr-off ^isf-l- ^ 

<39> ojofl 4s!-, ^ ifJ-fH ^ ; 3)^ DRAM^l s-^^r ^ 

^ $14. 



21-14 



1020020070857 ^^ Qx}: 2003/2/25 

1] 

TlM^- Aj-J^ ^ TIME f5]7} a>£^ cH*fl A}*1 X} ^ ^ ^ 

-g-*H, TflojE ^ eg <*__]. 7flS]AlE^ °§<* ^ 7^Sl7> ^fofl ^*ll°H 

2«m^ #7l TIME g 7fl3]AlE^ <g « ^ *d ^*Hr #3); 

#71 TflojE #3 #^1 ^^l7lJL, <?1(P)^: Ir^l-S.^ A>-g-^ LDD 

#71 TflolM ^ ^ 7 fl^AlE^ ^^Ol TflolEL A_V5j.nI- ^ ^ 0 ] E ^e)o} 

^^ofl #5}-^ ^*}jL AlZ]-^, ^^ojA^l- ^711; 

#71 ^«s|lol^7> *§^Q ^^#31 _iigo]l cfl^ll ^o. jtco} As# ^cg^, Aj-7l 

TIME ^ ^ tilEel-O] ^Bfl ^ ojE #51^1 ^ ^£0] 

As* ^<y*Rr #31; 31 

#71 As7> ^-fr #71 <£(P)^- ^<^Rir 2.^ 
2] 

*fl 1 ^1 &M>H, #71 LDD *d^Kr #31^ 5*0 13 ^7>/ C m 2 ^ <?1 

* 9= 200AS1 i_ol_- ^og^^ ^1^5>7ll ^ ti> £ ^ 4.7].^ *H2_ 
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3] 

*}tt ^lir 5>40 13 ^7>/ C m 2 ^ o}# 600A^ ^r<a^\°3.*l ^I«8«f7fl 

^HlJlS ^7>s] ofe ^ . 

4] 

^ TiS] 7^5^ 0.26junH*l-5. ^g- -Hf-^o.^. ^ aVE*ll ^7>S] *H 2: • 
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